T HE classical studies relating growth and temperature in plants show a rapid decline in sustained growth rate once the optimum temperature has been exceeded. For corn (Zea mays L.) seedlings this optimum is about 30° C. (4). Physiological processes associated with growth, such as respiration, are similarly affected. The highest temperature at which respiration rates can be sustained in most plant tissue is close to the optimum for growth, 30° C. or less (3, 6). Impaired respiration could obviously be a significant factor in declining growth at high temperatures.
Various hypotheses have been advanced to explain the deleterious effects of high temperature on respiration and growth. Most commonly it is supposed that enzymes are inactivated, the rate of inactivation being a function of temperature and time (1). It is sometimes pointed out, however, that enzymes obtained from plants are not damaged by temperatures of about 35° C., although plants are injured (2). It may be that certain metabolites or co-factors are limiting, or that the organization of certain enzyme complexes is disrupted.
In this vein, we wondered if oxidative phosphorylation in plant mitochondria might not be differentially susceptible to high temperature. The fact that a plant is rapidly oxidizing substrate does not necessarily mean that ATP is being formed efficiently. High temperatures may serve to uncouple phosphorylation and thus reduce growth.
We have investigated this possibility using mitochondria obtained from the roots and shoots of etiolated corn seedlings. Corn seedlings (Zea mays, WF9 X M14) were germinated in the dark at 28° C. for 4 days on paper toweling saturated with 10~4/Vf CaCl 2 . Fifty grams of entire roots or shoots were ground in an ice-cold mortar with 100 ml. of 0.4/V1 sucrose, 0.005M EDTA, and O.OSAt KH 2 PO4, adjusted to pH 8.0 with tris(hydroxymethyl)amino methane. Mitochondria were collected by centrifugation in the cold as the particulate fraction sedimenting at 12,000 g for 15 minutes after clearing the homogenate at 2,000 g for 10 minutes. The mitochondria were washed once in the grinding medium and suspended in 0.5At sucrose. Oxidative phosphorylation was determined by standard Warburg techniques with a medium consisting of 62 //moles potassium phosphate (pH 7.5), 475 //.moles sucrose, 50 ^moles a-ketoglutarate, 150 /zmoles glucose, 3 /^moles MgSO 4 , 3 //.moles ATP, 0.13 mg. CoA, 0.25 mg. thiamine pyrophosphate, 0.20 mg. NAD, 25 KM units hexokinase, and about 0.2 mg. mitochondria N in a volume of 2.8 ml. Reactions were carried out at temperatures ranging from 10 to 50° C., the incubation time being varied to allow for the uptake of approximately 100 //J. oxygen.
Although not graphically presented here, the respiration of root tips and mesocotyl tissue was also determined. The results were similar to those already reported in the literature (1, 3, 6) with maximal respiration at 45-50° C. in short term experiments. Over a period of a few hours these initially high rates declined, but at 35° C. or lower the respiration rates were maintained. Published September, 1964 
